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(57) ABSTRACT 

Interconnect structures are provided. An exemplary embodi 
ment of an interconnect structure comprises a substrate With 
a loW-k dielectric layer thereon. A via opening and a trench 
opening are formed in the loW-k dielectric layer, Wherein the 
trench opening is formed over the via opening and-the via 
opening exposes a portion of the substrate. A liner layer is 
formed on sideWalls of the loW-k dielectric layer exposed by 
the trench and via protions and a bottom surface exposed by 
the trench via portion, Wherein the portion of the liner layer 
on sideWalls of the loW-k dielectric layer exposed by the 
trench and via protions and the portion of the liner layer 
formed on a bottom surface exposed by the trench portion 
comprise different materials. A conformal conductive barrier 
layer is formed in the trench and via openings, covering the 

(21) Appl' NO‘: 11/531,304 liner layer and the exposed portion of the substrate. A 
conductive layer is formed on the conductive barrier layer, 
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INTERCONNECT STRUCTURES AND 
METHODS FOR FABRICATING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to relates to semicon 
ductor fabrication, and in particular to an interconnect 
structure With improved adhesion betWeen a loW-k dielectric 
layer and a diffusion barrier layer therein. 
[0003] 2. Description of the Related Art 
[0004] Electrically conductive lines for tasks such as sig 
nal transferring are essential in electronic devices as Well as 
in semiconductor integrated circuit (IC) devices. The elec 
trically conductive lines on different levels are connected by 
electrically conductive plugs in required positions and pro 
vide predetermined functions. 
[0005] Recently, fabrication using copper has been intro 
duced to solve problems such as RC delay caused by device 
feature siZe reduction responding to demands of increased 
device integrity. Moreover, copper also shoWs better heat 
conductivity, thus providing better electromigration resis 
tance than conventional aluminum. Copper fabrication com 
patible With loW dielectric constant (loW-k) dielectric mate 
rial has become a leading interconnect process in the IC 
industry. 
[0006] In the copper fabrication, a metal barrier layer 
comprising material such as Ta or TaN is needed and formed 
betWeen the copper and adjacent loW-k dielectric material to 
suppress undesired copper diffusion. LoW-k dielectric mate 
rials, hoWever, have characteristics that make it dif?cult to 
integrate them into existing integrated circuit structures and 
processes. Compared to the conventional silicon dioxide 
(SiO2), loW-k materials, due to the inherent properties 
thereof, typically have disadvantages such as loW mechani 
cal strength, high moisture absorption, poor adhesion, and 
unstably stress levels and are easily damaged by fabrication 
processes such as etching, ashing and cleaning used in 
copper fabrication. In addition, loW-k materials used in the 
copper fabrication are often formed With a certain porosity 
to reduce the dielectric constant thereof. Therefore, When an 
opening for forming an interconnect structure is de?ned in 
the loW-k dielectric material, sideWalls With poor surface 
roughness are often formed, especially When the loW-k 
materials are formed With a certain porosity for the purpose 
of reducing the dielectric constant thereof, thus causing poor 
adhesion betWeen the loW-k materials and the sequential 
formed metal barrier layer of a subsequently formed copper 
interconnect structure results and may affect reliability 
thereof. 

BRIEF SUMMARY OF THE INVENTION 

[0007] To improve adhesion betWeen the loW-k dielectric 
layer and the diffusion barrier in an interconnect structure of 
and methods for fabricating the same are provided. An 
exemplary embodiment of an interconnect structure com 
prises a substrate With a loW-k dielectric layer thereon. A via 
opening and a trench opening are formed in the loW-k 
dielectric layer, Wherein the trench opening is formed over 
the via opening and the via opening exposes a portion of the 
substrate. A liner layer is formed on sideWalls of the loW-k 
dielectric layer exposed by the trench and via protions and 
a bottom surface exposed by the trench via portion, Wherein 
the portion of the liner layer on sideWalls of the loW-k 
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dielectric layer exposed by the trench and via protions and 
the portion of the liner layer formed on a bottom surface 
exposed by the trench portion comprise different materials. 
A conformal conductive barrier layer is formed in the trench 
and via openings, covering the liner layer and the exposed 
portion of the substrate. A conductive layer is formed on the 
conductive barrier layer, ?lling in the trench and via open 
ings. 
[0008] Another exemplary embodiment of a method for 
fabricating an interconnect structure comprises providing a 
substrate With a loW-k dielectric layer thereon. An opening 
is formed in the loW-k dielectric layer, comprising a via 
portion and a trench portion, Wherein the trench portion is 
formed over the via opening and the via portion exposes a 
portion of the substrate. A liner layer is formed on sideWalls 
of the loW-k dielectric layer exposed by the trench and via 
protions and a bottom surface exposed by the trench via 
portion, Wherein the portion of the liner layer on sideWalls 
of the loW-k dielectric layer exposed by the trench and via 
protions and the portion of the liner layer formed on a 
bottom surface exposed by the trench portion comprise 
different materials. A conductive barrier layer is formed in 
the trench and via poritons, conformally covering the liner 
layer and the exposed portion of the substrate. A conductive 
layer is formed on the conductive barrier layer, ?lling in the 
trench and via openings. 

[0009] An exemplary embodiment of a semiconductor 
structure comprises a dual damascene structure and a pas 
sivation layer formed thereover. The dual damascene struc 
ture comprises a substrate With a loW-k dielectric layer 
thereon. A via opening and a trench opening are formed in 
the loW-k dielectric layer, Wherein the trench opening is 
formed over the via opening and the via opening exposes a 
portion of the substrate. A liner layer is formed on sideWalls 
of the loW-k dielectric layer exposed by the trench and via 
portions and a bottom surface exposed by the trench via 
portion, Wherein the portion of the liner layer on sideWalls 
of the loW-k dielectric layer exposed by the trench and via 
portions and the portion of the liner layer formed on a 
bottom surface exposed by the trench portion comprise 
different materials. A conformal conductive barrier layer is 
formed in the trench and via openings, covering the liner 
layer and the exposed portion of the substrate. A conductive 
layer is formed on the conductive barrier layer, ?lling in the 
trench and via openings. 
[0010] A detailed description is given in the folloWing 
embodiments With reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The present invention can be more fully understood 
by reading the subsequent detailed description and examples 
With references made to the accompanying draWings, 
Wherein: 

[0012] FIGS. 1-5 are cross sections shoWing a method for 
fabricating a semiconductor structure according to an 
embodiment of the invention; 
[0013] FIGS. 6-7 are cross sections shoWing a method for 
fabricating a semiconductor structure according to another 
embodiment of the invention; and 
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[0014] FIG. 8 is a cross section showing a semiconductor 
structure according to yet another embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0015] The following description is of the best-contem 
plated mode of carrying out the invention. This description 
is made for the purpose of illustrating the general principles 
of the invention and should not be taken in a limiting sense. 
The scope of the invention is best determined by reference 
to the appended claims. 
[0016] In this speci?cation, expressions such as “over the 
substrate”, “over the layer”, or “on the layer” simply denote 
a relative positional relationship With respect to the surface 
of the base layer, regardless of the existence of intermediate 
layers. Accordingly, these expressions may indicate not only 
the direct contact of layers, but also, a non-contact state of 
one or more laminated layers. Use of the term “loW dielec 
tric constant” or “loW-k” herein, refers to a dielectric con 
stant (k value) Which is less than the dielectric constant of a 
conventional silicon oxide. Preferably, the loW-k dielectric 
constant 0 is less than about 4.0. 
[0017] FIGS. 1-5 are cross sections of a portion of a 
substrate during fabrication of an semiconductor structure 
according to an embodiment of the invention, shoWing a 
method for fabricating an semiconductor structure With 
improved reliability. 
[0018] In FIG. 1, a semiconductor substrate 100, for 
example a silicon substrate, With semiconductor devices (not 
shoWn) or other existing conductive lines thereon (not 
shoWn) is ?rst provided. The substrate 100 is illustrated as 
a ?at substrate here for simplicity. The semiconductor sub 
strate 100 can also be provided With a conductive member 
(not shoWn) for electrically connecting one of the underlying 
semiconductor devices or conductive lines. A loW-k dielec 
tric layer 102 is then formed over the semiconductor sub 
strate 100 by methods such as chemical vapor deposition 
(CVD), spin coating or the like. The loW-k dielectric layer 
102 comprises loW-k dielectric materials With an inherent 
dielectric constant loWer than the undoped silicon dioxide 
Which is about 4.0 such as carbon-doped silicon dioxide 
materials, ?uorinated silicate glass (FSG), organic silicate 
glass (OSG), ?uorine doped silicon oxide, spin-on glasses, 
silsesquioxane, benZocyclobutene (BCB)-based polymer 
dielectrics and any silicon containing loW-k dielectric. The 
loW-k dielectric layer 102 may also be formed With a 
plurality pores (not shoWn) therein and has an overall 
porosity of about 5~50% for the purpose of reducing the 
dielectric constant thereof. For comparison, a dielectric layer 
With no pores therein has a porosity of 5% or less. Normally, 
the loW-k dielectric layer 102 is formed at a thickness of 
about l000~6000 A. 
[0019] In FIG. 2, an opening 104 composed ofa loWer via 
opening 104!) and an upper trench opening 10411 is then 
formed in the loW-k dielectric layer 102 using techniques 
such as a dual damascene process or similar. The opening 
104 exposes a portion of the semiconductor substrate 100. 
The opening 104 can be formed by a trench ?rst dual 
damascene process or via ?rst dual damascene process, for 
example. An optional etch stop layer (not shoWn) can be 
further formed in the dielectric layer 102 to provide etch stop 
When forming the opening 104. During the formation of the 
opening 104, material of the loW-k dielectric layer 104 is 
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treated in fabrication processes such as photoresist ashing 
process, loW-k dielectric etching process and Wafer cleaning 
process, thereby forming the opening 104 exposing side 
Walls With poor surface roughness in the loW-k dielectric 
layer 102, particularly When the loW-k dielectric layer 102 
uses porous loW-k dielectric materials. This is disadvanta 
geous to adhesion of a folloWing di?‘usion barrier layer. 
Next, a liner layer 106 is conformably formed over the loW-k 
dielectric layer 102 and in the opening 104, also covering the 
exposed portion of the semiconductor substrate 100. The 
liner layer 106 is formed at a thickness of about 30~l00 A 
and can be formed by methods such as chemical vapor 
depositions (CVD) or the like. Preferably, the liner layer 106 
is formed by plasma enhanced CVD (PECVD). The PECVD 
may use reactants such as organic silane, NH3 and dilute/ 
carrier gases such as argon, helium or nitrogen at a tem 
perature of about 200~450o C., and may be performed under 
a pressure of about l~l0 Torr and a poWer of about 50-550 
W and deposition rate l-lO A/ sec. Preferably, the PECVD is 
performed under a poWer of about 50-200 W. FloW rates of 
the described reactants are about 200-2000 sccm for organic 
silane, l00~l000 sccm for NH3 and l00~l0000 sccm for the 
dilute/carrier gases. The organic silane for forming the liner 
layer 106 can be, for example, SiH4, SiH3(CH3), SiH2 
(CH3)2 or SiH(CH3)3. Therefore, the liner layer 106 may by 
comprised of tWo main portions 106a and 1061) containing 
different materials here, Wherein the portions 106a formed 
on the sideWalls in the opening 104 may comprise SixCyH 
and the portions 106!) formed on a bottom surface and a top 
surface of the opening 104 may comprise SixCyNZH. The 
liner layer 106 is formed With a surface roughness less than 
that of the above processed loW-k dielectric layer 102, 
thereby providing a smooth surface on of the loW-k dielec 
tric layer 102 and the portions 106!) formed on the bottom 
surface of the dielectric layer 102 exposed by the trench 
opening 104a may also ?x or protect thereof to thereby 
provide an improved surface ?atness after formation of the 
via opening 10419. In addition, since the portions 10611 of the 
liner layer 106 formed on sideWalls of the opening 104 noW 
comprises nitrogen-free material, effective dielectric con 
stant of the dielectric layer 102 Will not be increased. 

[0020] In FIG. 3, an etching step 108 is performed on the 
liner layer 106 to remove the portion of the liner layer 106 
above the opening 104 and above the exposed portion of the 
semiconductor substrate 100, thereby leaving the liner layer 
10611 on sideWalls in the trench and via opening 104a, 104b, 
and exposes a portion the semiconductor substrate 100. The 
etching 108 uses etching chemicals such as CF4, Ar and 02 
at a temperature of about 0~50o C., a pressure of about 
0.l~0.3 Torr and a poWer of about 400~800 W. FloW rates 
of the described reactants can be, for example, 50~300 sccm 
for CF4, 0~300 sccm for Ar and 0~l0 sccm for O2. 

[0021] In FIG. 4, a conductive layer 110 is conformably 
formed over the loW-k dielectric layer 110 and in the 
opening 104 as a diffusion barrier against of the sequentially 
formed conductive materials such as copper. The conductive 
layer 110 is formed at a thickness of about 50~300 A and 
comprise materials such as Ta, TaN or combination thereof. 
Next, a conductive material 112 such as copper or copper 
aluminum alloy is formed over the loW-k dielectric layer 102 
and ?lls the opening 104. A planariZation step such as 
chemical mechanical polishing (CMP) is then performed to 
remove the portion of the conductive material 112 and the 
conductive layer 110 above the loW-k dielectric layer 102, 
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thus leaving the conductive layer 112a and the adjacent 
diffusion barrier layer 11011 in the opening 104, as shown in 
FIG. 5, thereby forming an interconnect structure. Next, a 
passivation layer 114, for example a silicon nitride layer, can 
be sequentially formed over the interconnect structure to 
thereby form a semiconductor structure. The passivation 
layer 114 may function as a topmost passivation layer for 
preventing moisture absorption, mechanical scratches or 
other undesired issue degrading the semiconductor structure. 
To those skilled in the art, other structures such as a contact 
pad structure and other interconnect structures may be 
formed betWeen the passivation layer 114 and the underlying 
interconnect structure illustrated in FIG. 5 but is not illus 
trated here, for simplicity. 
[0022] Thus, as shoWn in FIG. 5, a semiconductor struc 
ture With a more reliable interconnect structure is obtained 
since surface roughness betWeen the loW-k dielectric layer 
102 and the diffusion barrier layer 11011 is improved by the 
formation of the line layer 106a provided therebetWeen. 
[0023] FIGS. 6-7 are cross sections of a portion of a 
substrate during fabrication of a semiconductor structure 
according to another embodiment of the invention shoWing 
a method for fabricating an semiconductor structure With 
improved reliability, Wherein a different etching 108' is 
performed on the liner layer 106 in FIG. 2. 
[0024] In FIG. 6, an etching 108' different to that illus 
trated in FIG. 3 is performed to mainly remove the portion 
106!) of the liner layer 106 on the exposed portion of the 
semiconductor substrate 100 and the loW-k dielectric layer 
102 but only partially remove the portion 106!) of the liner 
layer 106 formed on the planar surface of the trench opening 
104b, thereby leaving the portions 10611 of the liner layer 
106 on sideWalls of the opening 104 and the liner layer 1061) 
on the bottom surface of the trench opening 10411. The 
opening 104 exposes a portion of the semiconductor sub 
strate 100. Herein, the liner layer 1061) is thinned in the 
etching 108' to a thickness of about l0~50 A but not entirely 
removed. The liner layer 1061) is thinner than that of liner 
layer 106a formed over sideWalls exposed by the trench 
opening 104a and the via opening 10419. The portions 106!) 
formed on the bottom surface of the dielectric layer 102 
exposed by the trench opening 104a may a ?x or protect 
thereof to thereby provide an improved surface ?atness after 
formation of the via opening 10419. In addition, the portions 
10611 of the liner layer 106 formed on sideWalls. of the 
opening 104 may comprises nitrogen-free material and 
effective dielectric constant of the dielectric layer 102 Will 
not be increased. The etching 108' uses etching chemicals 
such as CF4, Ar and 02 at a temperature of about 0~50° C., 
a pressure of about 0.l~0.3 Torr and a poWer of about 
400-800 W. FloW rates of the described reactants are about 
50~300 sccm for CF4, 0~300 sccm forAr and 0~l0 sccm for 

O2. 
[0025] Next, a conductive diffusion barrier layer 110a and 
a conductive layer 11211 are formed in the opening 104 
through the processes illustrated in FIGS. 4-5, thereby 
forming an interconnect structure. The passivation layer 114 
illustrated in FIG. 5 can be next formed over the intercon 
nect structure to thereby form a semiconductor structure. 
Therefore, a semiconductor structure With another reliable 
interconnect structure is formed, since surface roughness 
betWeen the loW-k dielectric layer 102 and the diffusion 
barrier layer 10611 is improved by the formation of the 
protection layer 106a and 10619 therebetWeen. 
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[0026] The methods for fabricating semiconductor struc 
tures With an interconnect structure With improved adhesion 
betWeen loW-k dielectric layers and diffusion barrier layers 
therein as illustrated in FIGS. 1-5 and FIGS. 6-7, respec 
tively, are applicable to fabricate a single damascene inter 
connect structure as that illustrated in FIG. 8, Wherein same 
labels represent the same device elements. 
[0027] The semiconductor structures and interconnect 
structures fabricated by the method of the invention, as 
shoWn in FIGS. 5 and 7, each comprises a substrate With a 
loW-k dielectric layer thereon. An opening is formed in the 
loW-k dielectric layer, exposing a portion of the substrate 
and sideWalls in the loW-k dielectric layer. A liner layer is 
formed on at least sideWalls of the loW-k dielectric layer in 
the opening. A conformal conductive barrier layer is formed 
in the opening, covering each of the liner layer and the 
exposed portion of the substrate. A conductive layer is 
formed over the conductive barrier layer, ?lling in the 
opening. According to an exemplary embodiment, the liner 
layer formed on sideWalls of the loW-k dielectric layer 
comprises nitrogen-free material to thereby form a compos 
ite dielectric layer With no increased dielectric constant. 
According to another exemplary embodiment, the liner layer 
further forms over the bottom surface of a trench portion of 
the opening to thereby ?x or protect thereof after formation 
of a via portion of the opening. A passivation layer can be 
further provided over the interconnect structure to thereby 
form a semiconductor structure. 

[0028] The invention provides improved adhesion 
betWeen a loW-k dielectric layer and a diffusion barrier 
through formation of a liner layer formed at least vertical 
sideWalls in an opening for forming an interconnect struc 
ture to thereby smooth the surface Which may damaged in 
certain processes for forming the opening such as ashing, 
etching, and cleaning. Therefore, a sequentially formed 
diffusion barrier layer can be formed in the opening With 
improved adhesion betWeen the adjacent loW-k dielectric 
layer, particularly When the adjacent loW-k dielectric layer is 
formed With certain porosity. Thus, a semiconductor struc 
ture With an interconnect structure With improved reliability, 
such as in line-to-line leakage, time dependant dielectric 
breakdoWn (TDDB), RC delay or electromigration (EM) can 
be obtained. 
[0029] While the invention has been described by Way of 
example and in terms of the preferred embodiments, it is to 
be understood that the invention is not limited to the 
disclosed embodiments. To the contrary, it is intended to 
cover various modi?cations and similar arrangements (as 
Would be apparent to those skilled in the art). Therefore, the 
scope of the appended claims should be accorded the 
broadest interpretation so as to encompass all such modi? 
cations and similar arrangements. 

What is claimed is: 
1. An interconnect structure, comprising: 
a substrate With a loW-k dielectric layer thereon; 
a via opening and a trench opening formed in the loW-k 

dielectric layer, Wherein the trench opening is formed 
over the via opening and the via opening exposes a 
portion of the substrate; 

a liner layer formed on sideWalls of the loW-k dielectric 
layer exposed by the trench and via portions and a 
bottom surface exposed by the trench via portion, 
Wherein the portion of the liner layer on sideWalls of the 
loW-k dielectric layer exposed by the trench and via 
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protions and the portion of the liner layer formed on a 
bottom surface exposed by the trench portion comprise 
different materials; 

a conformal conductive barrier layer formed in the trench 
and via openings, covering the liner layer and the 
exposed portion of the substrate; and 

a conductive layer formed on the conductive barrier layer, 
?lling in the trench and via openings. 

2. The interconnect structure as claimed in claim 1, 
Wherein the loW-k dielectric layer comprises porous loW-k 
material. 

3. The interconnect structure as claimed in claim 1, 
Wherein the conductive layer comprises copper. 

4. The interconnect structure as claimed in claim 1, 
Wherein the portion of the liner layer formed on sideWalls of 
the loW-k dielectric layer exposed by the trench and via 
portions comprise nitrogen-free material. 

5. The interconnect structure as claimed in claim 1, 
Wherein the conductive barrier layer comprises Ta, TaN or 
combination thereof. 

6. The interconnect structure as claimed in claim 1, 
Wherein the liner layer has a thickness of l00~300 A. 

7. The interconnect structure as claimed in claim 1, 
Wherein the portion of the liner layer on the bottom surface 
of the loW-k dielectric layer exposed by the trench portion 
comprise nitrogen-containing material. 

8. The interconnect structure as claimed in claim 1, 
Wherein the portion of the liner layer formed on sideWalls of 
the loW-k dielectric layer exposed by the trench and via 
portions and the portion of the liner layer on the bottom 
surface of the loW-k dielectric layer exposed by the trench 
portion are simultaneously formed. 

9. The interconnect structure as claimed in claim 1, 
Wherein the portion of the liner layer formed on sideWalls of 
the loW-k dielectric layer exposed by the trench and via 
portions and the portion of the liner layer on the bottom 
surface of the loW-k dielectric layer are formed as a single 
layer. 

10. The interconnect structure as claimed in claim 1, 
Wherein the interconnect structure is fabricated by folloWing 
steps, comprising: 

providing a substrate With a loW-k dielectric layer 
thereon; 

forming an opening in the loW-k dielectric layer, com 
prising an via portion and a trench portion, Wherein the 
trench portion is formed over the via opening and the 
via portion exposes a portion of the substrate; 

forming a liner layer on sideWalls of the loW-k dielectric 
layer exposed by the trench and via portions and a 
bottom surface exposed by the trench via portion, 
Wherein the portion of the liner layer on sideWalls of the 
loW-k dielectric layer exposed by the trench and via 
portions and the portion of the liner layer formed on a 
bottom surface exposed by the trench portion comprise 
different materials; 

forming a conductive barrier layer in the trench and via 
portions, conforrnally covering the liner layer and the 
exposed portion of the substrate; and 

forming a conductive layer on the conductive barrier 
layer, ?lling in the trench and via openings. 
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11. The interconnect structure as claimed in claim 10, 
Wherein the sideWalls of the loW-k dielectric layer in the 
opening has a ?rst surface roughness after formation of the 
opening in the loW-k dielectric layer and the liner layer has 
a second surface roughness less than the ?rst surface rough 
ness after formation thereof. 

12. The interconnect structure as claimed in claim 10, 
Wherein the liner layer is formed by plasma enhanced 
chemical vapor deposition (PECVD) using reactants com 
prising organic silane, NH3 and dilute/carrier gases. 

13. The interconnect structure as claimed in claim 12, 
Wherein the PECVD is performed under a poWer of about 
50~550 W. 

14. The interconnect structure as claimed in claim 12, 
Wherein the PECVD is performed under a pressure of about 
l~l0 Torr. 

15. The interconnect structure as claimed in claim 12, 
Wherein the PECVD is performed under a 200~450° C. 

16. A semiconductor structure, comprising: 
a dual damascene structure, comprising: 

a substrate With a loW-k dielectric layer thereon; 
a via opening and a trench opening formed in the loW-k 

dielectric layer, Wherein the trench opening is 
formed over the via opening and the via opening 
exposes a portion of the substrate; 

a liner layer formed on sideWalls of the loW-k dielectric 
layer exposed by the trench and via portions and a 
bottom surface exposed by the trench via portion, 
Wherein the portion of the liner layer on sideWalls of 
the loW-k dielectric layer exposed by the trench and 
via portions and the portion of the liner layer formed 
on a bottom surface exposed by the trench portion 
comprise different materials; 

a conformal conductive barrier layer formed in the 
trench and via openings, covering the liner layer and 
the exposed portion of the substrate; and 

a conductive layer formed on the conductive barrier 
layer, ?lling in the trench and via openings; 

;and 
a passivation layer formed over the dual damascene 

structure. 
17. The semiconductor structure as claimed in claim 16, 

Wherein the loW-k dielectric layer comprises porous loW-k 
material. 

18. The semiconductor structure as claimed in claim 16, 
Wherein the portion of the liner layer formed on sideWalls of 
the loW-k dielectric layer exposed by the trench and via 
portions comprise nitrogen-free material. 

19. The semiconductor structure as claimed in claim 16, 
Wherein the portion of the liner layer on the bottom surface 
of the loW-k dielectric layer exposed by the trench portion 
comprise nitrogen-containing material. 

20. The semiconductor structure as claimed in claim 16, 
Wherein the portion of the liner layer formed on sideWalls of 
the loW-k dielectric layer exposed by the trench and via 
portions and the portion of the liner layer on the bottom 
surface of the loW-k dielectric layer exposed by the trench 
portion are simultaneously formed. 


